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(57) Abstract 

As the lesxilts of studies on the ^pearancc frequency of FLT3/ITD in various hematopoietic txtmors, it is found out that a particularly 
high frequency thereof is observed in acute myelobla^c leukemia. As the results of studies on the function of FLT3/ITD in a blood cell line, 
it is found out that the tyrosine r^idue of FLT3/ITD is commonly phosphorylated in this cell line and that blood cells having FLT3/ITD 
transfenred thereinto show IL3-indQ>endent proliferation. It is moreover found out that blood cells having FLT3/ITD transferred thereinto 
are capable of forming tumor and show regulated cell differentiation. It is possible to screen medicinal conqKnmds for tumor on the basis of 
these functions of FLTS/ITD as indication. 
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FLT3{±s KIT. FMS. *S J: WDGFR:& iir i: ^ t x S^<*:iaf-o l?(RT 
K ) CD i7 V ;^ 1 1 1 1 Jg f -5 ^ > ^ K t- s Jfil ^ H U T V ^ 5 i: % ^ ?) n T V > 
(O.Rosneti&,1991,6eno]Bics 9:380-385, O.Rosnet^ ,1991, Oncogene 6:1641 
-1650, W.Matthews 1991, Cell 65:1143-1152, CRosnet?) ,1993, Blood 82:1 
110-1119) o fllaifiOlwtt. nmsmo^ 2xy i/ny-i) VtUHpt^f >A»e>*i:2>«fll 

mi^mmt. i^(Dmj&mm^ (jMh*^'i'>) . ^i-—^mx\'^^> (kik 

l^t^<^^Ltl/^l>(O.Rosnet&,1991, OncogeDe 6:1641-1650, W.Matthews 
1991, Cell 65:1143-1152, O.Rosnet?> ,1993, Blood 82:1110-1119, L.S.Rus 
ten,1996,87:1317-1325)o FLT3cDU:tf> l«(FL)tt#ilCD;^ h D-viSBflSA»c,|6 

Tl^$Blj||3^$!)^'f i>(C.Hannu]ii^,1994,Nature 368:643-648, H.J.McKenna&,l 
995, Blood 86:3413-3420, F.Hirayaina, 1995, Blood 85:1762-1768, M.Lisovsky 
e.,1996,Leukemia 10:1012-1018)o t^oT. FLi:FLT3{w<fcS U *f> K-S^#^© 
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2 

la ^ ©i^-&FLT3©igl6jK ASi^J^ ^ *ii4#SII4 e (CML)T- sfe) FLTSCDig 

{z;iS£^3^^s^e>tl-tV^'&(W.Piacibello^, 1995, Blood 86:4105-4114, A.S 
tacchini^, 1996, Leukemia 10:1584-1591, M.Lisovsky^ ,1996, Blood 88:3987 
-3997, F.Birg&,1992,Blood 80:2584-2593, U.Dehael^,1996,LeukeBia 10:2 

6i-270)o c©c:i:*»e)> FLT3ttx wm?^<omf!^i:.nmm^M^^^Lxu^os 

LCOiSS75*i^:Sb-ri3t)(N.DaSilvae),1994,LeukeiDia 8:885-888, G.Meierhoff 
,1995, Leukemia 9:1368-1372)^ gB^^(autocrine)^;&{^^^%i((paracriDe 
)©*«^^l^s^^lee^t^■rv^S(H.G.D^exle^,1996, Leukemia 10:588-599)o 

X t hoeifil^lT'x c-fms-^c-kit©|S:^3t)*®^^tL-CV^-5(B.Lowenberg^*J;l5I 
. P. Touw, 1993, Blood 81:281-292)o ^Mc-fms* h^Vy^^a:^ htfcvC7;;^N 
IH3T3Mliy ;tr> K#fi!?#e<J«: i^3>?&jeC'r(M.Rousse 
l^>,1988,CelI 55: 979-988 )ASx iSi t Aj ^ (D ^ ikm Mm omJU^-C' ^ fms(OVil> 
h-T-*)SM-CSF{i. ii®<&fl**L*»±#^-&3&:VAZ:i:**e»x FMSO^^OSSti 
lit1zX< i^A»■^-C^^J&:^'»(B.Lowenbe^g:fe<tWfI.P.Touw,1993,Blood 81:281-2 

92)o ^fc. KITi:^©';:tf> h*-C-$)^SCF{±aJfil^i^fla-^$^JifflJiS*ii5ii^-i^*( 
6.Lowenberg:}3<);t;^I.P.Touw,1993,51ood 81:281-292, 0.Witte,1990,Cell 63: 

o T V ^ ^ ( T . Tsu j imura e> , 1 994 , B 1 ood 83 : 26 1 9-2626 , H . K i tayama, 1 996 , B lood 
88:995-1004, Y.Tsujimura^> ,1996, Blood 87:273-283)*>©©.EIf|5^*4-^{i* 

AMLil#c754i{c, FLT3®<*:TO^M*s^B^tLfc(M.Nakaot,, 1996, Leu 
kemia 10:1911-1918)o Zti^cD^mii^its FLT3iie^©JM h*^ 'T >$=J — K U 
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TVN<gi^^i>^il^J(Cfi1S(ITD; internal tandem duplication) LTl^;^o S% 

X fitt#ilt46jfil#l(CML)-^<J >/^i43®lfil^ffi3Som#t:{i^e>n'&:V^(S.Yoko 
ta&a997.Leukemia ll:1605-1609)o AHLCDA#iw:b'V^T^ ITD&^f^^^FL 

Blt)rpTV^*Cl i:*s^i^$n*o U*»U«;A^?). Sifii^<Z)jftfT{c*il:J'5FLT3/I 

2|s«BJ{ix Sifili^^ci:®jiJfll§&ll«{343{ti.FLT3/ITD©:^tfe^giPB^L> FLT3 

:2is:^^#^y:x l.^WM^m^t-<<^ Jf[lJ^I^$Bllia^{C:jl$(j-^FLT3/ITD(D^ 
lfe©tfti*Sffl.^s ^»«^^C:teV^T. FLT3/ITDO^D 2/'>^S*^®lir6<Jt U > 

i.ClJi<£BaiLfeo c:iie>»||<ix FLT3/ITDO^D^>aS©'J >^^b*:/^•r 
Sx FLT3/ITDA*e>®li?fii/^^:^;^{CJ: Ox IL3^^«c?^S<3^»ii5i*s?l tjgC.^ 
tlx c: iw a Jftt^l 3k ircD jtJfllSMsS©MfT tc M# V^ ^ C i; 
?&^i»bfeo Cl®fc«>x 2|s;^B^«^{iFLT3/ITDCD^g6®ai^J^Ji:^JlUT3itJfll 



ft 
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(c) mmn^comm^^m-r ^ Jim. ^jax/ 

(c) gE«fflJia{::i5J:J-SFLT3/ITDcD'J >it<b&ttm-r'5Xg. :fej:tr 

(d) ^«aifla(343JtSFLT3/ITD©iJ >K<b^iip^Jr -Sfb^tlSSiRf SX«. 

(3) mm.iz.MT^mm&mmit'^m^T.i^ i)-->if-r^:^mi:^-z>x. 

(a) FLT3/ITDCD^3K{Z j^cj-r-y-'f h * ^ >^^^?§^a<3tijg&^-ri&i^iiifla?feJi 

(b) Mia^^t hDi?L!iii!j^l::^fflb-CIIijg<^J15e£^-frSXg. 

■ 
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(5) M**jijfii«IIU8T-feSx ( 1) (4) ov%^ix*»tiB«8©:5^ 

(7) h*•<>**IL3-c•fes^ ( 1) A»e> (3) ©l^■rn*»t:g3i^©;)^a 

(8) m>^mmifisbLmmmf!&x&^. n) ny^^ i4) <D\,^rtii>tzum<o 

(9) if[lJ^^^jliaAiFDC-Piaj||g> 32Dj|Bii3^}&i^BaF3jNBA3-t>«-S>. ( 8 ) (ZgB 

(10) i&^i^ligA^32DiieiJigT-&:&. ( 4 ) i3<KO:^^s 

(11) (1) ( 1 0) 0^^rtl>{^*{zI3Sft©:?5^{Cit^#5alU^S. @ 

C CRL-12103)lc::fetNTs FLT3/ITD©^ D U >K-fbtf t^tm^nfc (^ 

SIB«?y3) o Sfcx iKiilJlia©FDC-Pl{iIL3«<#t4-e«.SCD{::5l*LT. FLT3/ITD^# 
AL}feFDC-Pl{iIL3#^^?^fi5;&:m5i*^vt-Cifc*»i|3Jg9Ufc (Ilffi0y4) » cn^. 
FLT3©iSfiJM1t(ITD)i£^As^ jfQ^^ifflJISCDIi^YbC^^Sfefi^tcMtioT 
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6 

& ^tf M CD & ff d d i: Rl tfeT- $> 5 c i: & M m U o 

«J*iJ&li*ii:f 5:j5?S7!«.So ZCDJ^mit. Mi^mtzlt. (a) FLT3/ITD©^ 

(c) Mflsoit^st^m-r^x^. jsj;!;^ (d) Wimm(Dmm^wm-r 

K^<Dffli«!l?fe*i1Si:1-s:&&-CS)ao ccd;&iS{±. mUf^mi^^it. (a) flts/I 

■rsxe. (c) ^jilJia{z*,'{:t5FLT3/ITDOU >K<ti*tfeiiJ-rsxax iJJitif 
(d) ®ifflJiat:*5{:)-SFLT3/ITD©y >^{b%«i$iJ-rs{b^ifej<&illRt- i>x@, 

sxg. (b) ^m:&#h Mis?L^ibi^ic^aL-c®3i4j^fiS^-&sxs. 
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, FLT3/ITD0^ig{ZJ;oTlL3^^^*f^S^J^iiSI$^N-rFDC-Pli8BJia (ATCC : CRL-1 

2103) . 32mn& immmm^^>^ :rcbii45) ^ ummm (mmmfi^^-^>'!7 

RCB0805) s DA-3« (.mmmm^'^> ^ :RCB1144) mi^m\f^ti^o FD 
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LT3/iTDi: uT<i>-tf-r h^-T >^m^ffnzMm?^mm(Dmm^mmL'^ i>ii<D 

S;&-r^FLT3/ITDSffllN5iIi:As-t§So AlS)t(S. Yokotae, ,1997,Leuk 

emia 11: 1605-1609x H. Kiyoi e> ,1997,LeukeBia 11: 1447-1452) tClBf^OFLT 

® iE#FLT3*fcH:FLT3/lTD*rUI6cD;^:rv>r >iB*t43tfe^J&:ir©iglR 
'^—:^ — ^'^ts^M^^i' — i^U^7^^s Bio-Rad Gene Pulser Cuvettes (z'? 
K) ^^&ffll^-CFDC-PliffllJBa'?>32DiffljJia^^?!IA-rSoFLT3/ITD^XaBJia* 

® jEaFLT3*fcttFLT3/ITD*rfJj|g©:?^;r x'^f i^>m^3&B^tji}^(omtR^ 
— * — ^^tf^i^^i'^— tc$ii^f3itf!^^> Bio-Rad Gene Pulser Cuvettes 

K) t^^ffll^TFDC-Pli®|a•^32D^^fflflS^-\#A-r-SoFLT3/ITD^A«$M 

Ixio'flggjgECDiHBJia^&lOcmT-u- h±t:»^. [r-''P]ATPS»n^s 1^1^^ 

X ^BflaaSm^^iailiLx taFLIStn:**:* J: ?Jf in U > K<b 5^ D > mi* T- ^6 igit 1^ 

* 
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<D FLT3/ ITD^£ ±13® CD ^olZLXmXLX mn^m t feFDC-Pliffilia * 2 x 1 
LT3/ITD©DNA*J:l;^fiSHA*^^^^i^l6ml/•CV^SCli:&fitKLfc (EI3 AS 

^TT-^ib 6^^?? -^ix^t^. FLT3/ITD* ^ Af -5 i: G-CSFtC <t ^ IM^itmmi^ 
«ift«J^n-SC:i:*^mUi:v>So LfciSo-C^ iEmLT3*fe»iFLT3/ITD*±gB 
®0 <J: a {w t T # A U T JF^HteSl L feilii^^iiiJia^ <fe5 X I0*^ig^24wel 1 r U 

h U— {cirCDllb. CD13. CD14. CD335&:i:£Di^]S§g^^;2,c: J: t)^^bil^l6 
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C. GrbZs Cbls PI3K> RAS-GAP^ ?lC-rtii}^(07'^yi^—i^>;^i^mi'Jii^) tf^ 

m UT sgifitj izmz/momti^^mm-r ©s flt3/itda> ^ mi^mmi^mi> 
^X'(Di^if±)iBmizm-^ri^>^^i7nmi::i'^mT^%0^ flts/itd® >; > 

mi's iE1tFLT3cD«lt|{*|^i||L«:V^^b^#^{i^ FLT3/ITD«3®S-r*±i3i!SlJilO 

m^izii. &m<Dmm^ff3nmm t t) I^^PJ^b L t ^ v^ S :i AS qJIET' o 

nt>ti'^o ^-^ai±. m#cD:^i&. <*:Ms ^■^:^mtjii^izxti^m-r^ 
01 {±x sEmnnioJ:.mm/m^mxi.tznc-?ms&(D. nn^>j^^m 

(Of-ui^> m^<D »J > ^^b ^^ r 0 T' S * FLT3iJi;i*:T- 

IP:FLT3)Ux SDS-PAGE®^> >m\a'f-ui^>ifiW-r:^ x.:^^ >ru y V ^ 
n^it (±19! ; IB:pTyr) » m\:.m^mintfiH^X-^:J^7.^ >yu ^i/ h 

<£fT-=)fe (T©: ; IB:FLT3) o U — >1 : MtK b — >2 : Mt2s U — >3 : Mt3 
X U — >4 :Mt4o 
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■rm-v&i>o lua j:v^Yi<o^m^y (&± ; im-)/ni-)) . ils 

(lng/ml)#^ET i^±; IL3(lng/ml)/FL(-)) s FL(50ng/ml)#45ET ; IL 

3(-)/FL(50ng/ml)) . ^1titllZ:^Jimi^^r (:&T ; IL31ng/ml)/FL(50iig/ 
ml)) (D^ki^-^mmiutco 

^ nfcBiJSltcFLT3/ITDCDDNA*5 li^S S M t T V> S C i: * 0 tr 5 o 
AttDNA<&PCR-CJi*i^mm*aci& Lxtt3^t:FLT3/ITDcDDNA;6s#4^ b-C S c: i: * 
^UTVNSo BttlaFLT3tn;<t:*fflV>;&±iffll|ia*lllttl«3©'i?i;^^>:5'D'y hX*^ 

0ytw$^JIS^i^■5*>©T-{i>&^^,^o ^iJx *ISBj{c:iJV>-r. f*FLT3j tmmi^tit 
4$fciWre>5&:V^IS!5x jEmLT3ji£l±-C3&: <x FLT3/ITD*^tr^SFLT3* sfe> 

3ai*-r?)o *fex rpLTs^^j tit. Mmnno^mi^tnx. lEnnncD-m^ 

^CD ^ ^ (9> FLT3CD % itK^r o 
[^Mfi^Jl] 6ifiij^«ifla©FLT3/ITD©4^^i±i 

M-^:SCi)^ (H. Kiyoi, Leukemia 11: 1447-1452, 1997)IB®®;&?i Sffl V^-tPCE 

iaex gel extraction kit (^T^V^t) T-)?IMtfe^x ^— 
otpMOSBlue T^^i^— iT^i^-^A^) D—=.> i/i^it^ JjSiift^nP- 
-lOmm^immX'i^mL. r^;^ * KDNA>£QIAprep spin plasmid miniprep 
kit {=^T^>^) X'mm.L. iSaiE^J * - ^ Ji > ;^ tc J; t) fit^ b o FLT3 
lmA(D^mltX^l^iH. Xiyoi, Leukemia 11: 1447-1452, 1997)i3S8o;i5*islw 
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^D-Xbbs i'-i':n>::^{wJi bBEa^JSfii^tfco 

-e©!^m43JB<«bfcs «'i?©jtltoi&ffili{C*J(tSFLT3/ITD©m3S«S (FLT3/I 
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TTTGTCTCCTCTT-3' )j3J:tJ^EcRV-Rr^'f -7— (iS^J#^ : 1 2 /5' -CATGATATCTC 
GAGCCAATCCAAAG-3' )$ffiV>feo tfeKrH-JiMunliJ J;t;fEcoRV('^- U 

mvito lE^FLTS mk(D±miO. Rosnet^, 1993, Blood 82:1110-1119; Acces 
sion No.S64785):&WrS^3K'^^^'-pCDHF3(01ivier Rosnett#± J: t> #^#) 
SMunIiJj;UfEcoRV-C^Wf L> SiSi bfcFLT3/ITDiftfc^Wr>t SJ^A Lfco 4«© 
FLT3/ITD (MtK VltZ. Mt3:fe J;UfMt4) >fefflV^;to Mtl~Mt4CD^SM^CDi^SiB 

t"*t)t>^ Bio-Rad Gene Pulser Cuvettes K^t) pBabe-ne 

0^^^— (Nucleic Acids Res., 18;3587-3596, 1990)i:10:l©iU'^"e3 
>y^7x^ h (300 Volts, 960 uf) L^ 8OOng/ml0;^;tv-i' MIR* fr 

FLT3/ITD3ae^*^A-rS«IIISi: bTJis ^*^l«3|aJa^^©FDC-PHWlJ|ja*fflV^ 

[^Jtefiwj 3] h^>X7xi7^>h CDFLTSt^-^^ P > "J >K<b 
( 1) 10XFCS*^tfRPMI1640J§Jfe (GIBCO^t) IZX ^ >7.y > h5:*S^ 
L^ 2 xl0'{ScDiffllJia*1000 rpn S^tCTIHUl t> PBSt::Ti5fe?^^N Jilia^py 
h*U$/:^-'^y7T — (20iiiM Tris-HCI, pH7,5, 150 mM NaCl, 2idM EDTA, Noni 
det P-40, 50mM NaF, lOmg/ml aprotinin, lOmg/ml leupeptin, InM NagVO^, 
SOmM Na2Mo04, ImM phenylnethylsulfonyl fluoride (PMSF))ic^M^ 4'C> 1 
m^^s 15000 rpm 30^Ba5i'C>U. ±f^lZ^1)-^tn\i hYhlStKi^ (Santa Cruz 
Biotechnology^±, Santa Cruz, CA, USA) ^mx.s 4 'C 2 B^P^Hlifetiit t^ P 
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rotein A/G Plus agarose (Santa Cruz) ^iDX. 4 °C 2 ^K[elfefil^^^^^ U i^:;^ 
/^y 7 7 — tCT 3(llt5fe?f U> it>:7*;i/0— (0.125M Tris-H 
CI. PH6.8, m 2-pt;P*7'hx^^~;i/,4X SDS)tc^^LxSDS-PAGE{c:Tm^ 
l3tlb^x Immobilon PVDF Henbrane V^T^) icUW-L^ taU>^{b^D2/ 
>JJt;<4^ (4G10, Upstate Biotechnology^, Lake Placid, NY, USA)K:-CS/i&^ 

{m^yyr— (IGOfflM 2-^;i/:^7*hJi;J'^— 2% SDS, 62.5 mH Tris-HCl, 
pH6.8)fc:T70'C30^^ >^ri^- h Lfc^. '>lJ-=¥int hFLTStrtf*: (Santa Cr 
uz Biotechnology^, Santa Cruz, CA, USA) t:TS^SJ5B$^i:^ FLTSgSOfil 

$n/tV^-rtL®FL.T3/ITD4)> ^Di^^aSi^U >K'fb^nT:fe t)s FLT3/ITD« 

32DiSifflJIat:*5^^T^ FDC-Pl«Bia0«-&i:l^ttl®i^m**#e>n;fco 

[mmm 4 ] FLT3/ITD^A«Bfla©liM'^t4 

iE^FLT3(wt) $fei*FLT3/ITD (Mtl*»?>Mt4) Lfe5xlO*i@CDFDC-Pl 
i^fla*24«>3i;i/ru— h±fc:H i>JCD4acDigJlfeTT-37°C. COi-Y > ^ i ^— cf 
CTl^^«Ux h U/"?>:r;i.-TlfefeL. ^«ail!a«SC*24NfK^4 =& 

1. 103JFCSRPMI1640 (EI2£±) 

2. 103iFCSaPMI1640 + Ing/ml ■^•>;^IL3 (Genzymett) (EI2;&±) 

3. 103JFCSRPMI1640 + SOng/ml h hFL (Purotech^t) (EI2^cT) 

4. 10XFCSRPMI1640 + Ing/ml ■re7;:^IL3 + 50ng/ml t hFL (I2I2;&T) 
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(c) ^ifflljak:;l3{tSFLT3/ITD©U VK-fbStftttJ-TiiXS. jsJiU? 

^-rsx^g. 

(d) hiii?Ll^S6'g3©H3S©?f^fi£*TOJ-r-i.'fb^i^>fejliR-r*x^. 
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SEQUENCE LISTING 
<110> CHU6AI SEIYMU KABUSHIKI KAISHA 

<120> Methods for screening of therapeutic agents for 
fflalignancies 

<130> C1-003PCT 

<150> JP 1998-233729 
<151> 1998-08-20 

<160> 10 

<170> Patent In Ver. 2.0 

<210> 1 
<211> 319 
<212> DNA 

<213> Homo sapiens 



<220> 
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<221> CDS 
<222> (1)..(318) 

<223> FLT3/ITD gene (Htl) ; partial sequence 
<400> 1 

caa ttt agg tat gaa age cag eta cag atg gta cag gtg acc ggc tee 48 
61d Phe Arg Tyr Glu Ser Gin Leu Gin Met Val Gin Val Thr Gly Ser^ 
1 5 10 15 

tea gat aat gag tae tte tac gtt gat ttc aga gaa tat gaa tat gat 96 
Ser Asp Asn Glu Tyr Phe Tyr Val Asp Phe Arg Glu Tyr Glu Tyr Asp 

20 25 30 

etc aaa tgg gag ttt cca aga gaa aat tgc tec tea gat aat gag tac 144 
Leu Lys Trp Glu Phe Pro Arg Glu Asn Cys Ser Ser Asp Asn Glu Tyr 
35 40 45 

ttc tac gtt gat ttc aga gaa tat gaa tat gat etc aaa tgg gag ttt 192 
Phe Tyr Val Asp Phe Arg Glu Tyr Glu Tyr Asp Leu Lys Trp Glu Phe 
50 55 60 

cca aga gaa aat tta gag ttt ggg aag gta eta gga tea ggt get ttt 240 
Pro Arg Gin Asn Leu Glu Phe Gly Lys Val Leu Gly Ser Gly Ala Phe 
65 70 75 80 

gga aaa gtg atg aac gca aca get tat gga att age aaa aea gga gtc 288 



» • 
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Gly Lys Val Met Asn Ala Thr Ala Tyr Gly He Ser Lys Thr 61y Val 

85 90 95 

* 

tea ate cag gtt gee gte aaa atg ctg aaa g 319 
Ser He Gin Val Ala Val Lys Met Leu Lys 

100 105 



<210> 2 
<211> 106 
<212> PET 

<213> Homo sapiens 
<220> 

<223> FLT3/ITD (Mtl) ; partial sequence. ITD region 
(42). .(68) 

<400> 2 

Gin Phe Arg Tyr Glu Ser Gin Leu Gin Met Val Gin Val Thr Gly Ser 
15 10 15 

Ser Asp Asn Glu Tyr Phe Tyr Val Asp Phe Arg Glu Tyr Glu Tyr Asp 

20 25 30 

Leu Lys Trp Glu Phe Pro Arg Glu Asn Cys Ser Ser Asp Asn Glu Tyr 
35 40 45 
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Phe Tyr Val Asp Phe Arg Glu Tyr Glu Tyr Asp Leu Lys Trp Glu Phe 
50 55 60 

Pro Arg Glu Asn Leu Glu Phe Gly Lys Val Leu Gly Ser Gly Ala Phe 
65 70 75 80 

Gly Lys Val Met Asn Ala Thr Ala Tyr Gly He Ser Lys Thr Gly Val 

85 90 95 

Ser He Gin Val Ala Val Lys Met Leu Lys 

100 105 

<210> 3 
<211> 298 
<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<222> (1)..(297) 

<223> FLT3/ITD gene (Mt2) ; partial sequence. 
<400> 3 

caa ttt agg tat gaa age cag eta cag atg gta cag gtg acc ggc tec 48 
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Gin Phe Arg Tyr Glu Ser Gin Leu Gin Met Val Gin Val Thr Gly Ser 
15 10 15 



tea gat aat gag tac ttc tac gtt gat ttc aga gaa tat gaa tat gat . 96 
Ser Asp Asn Glu Tyr Phe Tyr Val Asp Phe Arg Glu Tyr Glu Tyr Asp 

20 25 30 



etc aaa age tec tea gat aat gag tac ttc tac gtt gat ttc aga gaa 144 
Leu Lys Ser Ser Ser Asp Asn Glu Tyr Phe Tyr Val Asp Phe Arg Glu 
35 40 45 



tat gaa tat gat etc aaa tgg gag ttt eca aga gaa aat tta gag ttt 
Tyr Glu Tyr Asp Leu Lys Trp Glu Phe Pro Arg Glu Asn Leu Glu Phe 
50 55 60 



192 



ggg aag gta eta gga tea ggt get ttt gga aaa gtg atg aac gca aca 240 
Gly Lys Val Leu Gly Ser Gly Ala Phe Gly Lys Val Met Asn Ala Thr 
65 70 75 80 



get tat gga att age aaa aca gga gte tea ate eag gtt gee gte aaa 288 
Ala Tyr Gly He Ser Lys Thr Gly Val Ser He Gin Val Ala Val Lys 

85 90 95 



atg ctg aaa g 
Met Leu Lys 



298 
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<210> 4 
<211> 99 
<212> PET 

<213> HoDO sapiens 
<220> 

<223> FLT3/ITD (Mt2) ; partial sequence. ITD region 
(35). .(54) 

<400> 4 

61n Phe Arg Tyr 61u Ser 61n Leu Gin Met Val 61n Val Thr Gly Ser 
1 5 10 15 

Ser Asp Asn Glu Tyr Phe Tyr Val Asp Phe Arg Glu Tyr Glu Tyr Asp 

20 25 30 

Leu Lys Ser Ser Ser Asp Asn Glu Tyr Phe Tyr Val Asp Phe Arg Glu 
35 40 45 

Tyr Glu Tyr Asp Leu Lys Trp Glu Phe Pro Arg Glu Asn Leu Glu Phe 
50 55 60 

Gly Lys Val Leu Gly Ser Gly Ala Phe Gly Lys Val Met Asn Ala Thr 
65 70 75 80 
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Ala Tyr 61y He Ser Lys Thr 61y Val Ser He Gin Val Ala Val Lys 

85 90 95 



Met Leu Lys 



<210> 5 
<211> 271 
<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<222> (1)..(270) 

<223> FLT3/ITD gene (Mt3) ; partial sequence. 
<400> 5 

caa ttt agg tat gaa age cag eta cag atg gta cag gtg acc ggc tec 48 
61n Phe Arg Tyr Glu Ser Gin Leu Gin Met Val Gin Val Thr Gly Ser 
15 10 15 

tea gat aat gag tac ttc tac gtt gat ttc aga gea. tat gaa atg gga 96 
Ser Asp Asn Glu Tyr Phe Tyr Val Asp Phe Arg Glu Tyr Glu Met Gly 

20 25 30 
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atg ggg gga gaa tgt aat ccc ggg aga caa gat etc aaa tgg gag ttt 144 
Met Gly 61y Glu Cys Asn Pro Gly Arg Gin Asp Leu Lys Trp Glu Phe 

35 40 45 

cca aga gaa aat tta gag ttt ggg aag gta eta gga tea ggt get ttt 192 
Pro Arg Glu Asn Leu Glu Phe Gly Lys Val Leu Gly Ser Gly Ala Phe 
50 55 60 



gga aaa gtg atg aac gca aca get tat gga att age aaa aea gga gtc 240 
Gly Lys Val Met Asn Ala Thr Ala Tyr Gly He Ser Lys Thr Gly Val 



65 



70 



75 



80 



tea ate cag gtt gee gte aaa atg ctg aaa g 
Ser He Gin Val Ala Val Lys Met Leu Lys 



271 



85 



90 



<210> 6 
<211> 90 
<212> PRT 

<213> Homo sapiens 
<220> 

<223> FLT3/ITD (Mt3) ; partial sequence. ITD region 
(31). .(42) 



4 
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<400> 6 

Gin Phe Arg Tyr Glu Ser Gin Leu Gin Met Val Gin Val Thr 61y Ser 
15 10 15 

Ser Asp Asn Glu Tyr Phe Tyr Val Asp Phe Arg Glu Tyr Glu Met Gly 

20 25 30 

Met Gly Gly Glu Cys Asn Pro Gly Arg Gin Asp Leu Lys Trp Glu Phe 
35 40 45 

Pro Arg Glu Asn Leu Glu Phe Gly Lys Val Leu Gly Ser Gly Ala Phe 
50 55 60 

Gly Lys Val Met Asn Ala Thr Ala Tyr Gly He Ser Lys Thr Gly Val 
65 70 75 80 

Ser He Gin Val Ala Val Lys Met Leu Lys 

85 90 



<210> 7 
<211> 271 
<212> DNA 

<213> Homo sapiens 



<220> 
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<221> CDS 
<22E> (1)..(270) 

<223> FLT3/ITD gene (Mt4) ; partial sequence. 



)> 7 

ttt agg tat gaa age cag eta cag atg gta cag gtg acc ggc tec 



<400> 7 
caa 

Gin Pbe Arg Tyr Glu Ser Gin Leu Gin Met Val Gin Val Thr Gly Ser 
1 5 10 15 



48 



tea gat aat gag tac ttc tac gtt gat ttc aga gaa tat gat gag tac 96 
Ser Asp Asn Glu Tyr Phe Tyr Val Asp Phe Arg Glu Tyr Asp Glu Tyr 

20 25 30 



ttc tac gtt gat ttc aga gaa tat gaa tat gat etc aaa tgg gag ttt 144 
Phe Tyr Val Asp Phe Arg Glu Tyr Glu Tyr Asp Leu Lys Trp Glu Phe 
35 40 45 



cca aga gaa aat tta gag ttt ggg aag gta eta gga tea ggt get ttt 192 
Pro Arg Glu Asn Leu Glu Phe Gly Lys Val Leu Gly Ser Gly Ala Phe 
50 55 60 



gga aaa gtg atg aac gca aca get tat gga att age aaa aca gga gtc 240 
Gly Lys Val Met Asn Ala Thr Ala Tyr Gly He Ser Lys Thr Gly Val 
65 70 75 80 



tea ate cag gtt gcc gtc aaa atg ctg aaa g 271 
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Ser lie Gin Val Ala Val Lys Met Leu Lys 

85 90 

<210> 8 
<211> 90 
<212> PET 

<213> Homo sapiens 
<220> 

<223> FLT3/ITD (Mt4) ; partial sequence. ITD region 
(30). .(40) 

<400> 8 

Gin Phe Arg Tyr Glu Ser Gin Leu Gin Net Val Gin Val Ttar Gly Ser 
1 5 10 15 

Ser Asp Asn Glu Tyr Phe Tyr Val Asp Phe Arg Glu Tyr Asp Glu Tyr 

20 25 30 

Phe Tyr Val Asp Phe Arg Glu Tyr Glu Tyr Asp Leu Lys Trp Glu Phe 
35 40 45 

Pro Arg Glu Asn Leu Glu Phe Gly Lys Val Leu Gly Ser Gly Ala Phe 
50 55 60 
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61y Lys Val Met Asn Ala Thr Ala Tyr 61y lie Ser Lys Thr Gly Val 

65 70 75 80 

Ser He Gin Val Ala Val Lys Met Leu Lys 

85 90 

<210> 9 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :A primer for 
amplifying human FLT3/ITD genes. 

<400> 9 

caacaattgg tgtttgtctc ctctt 25 

<210> 10 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 



• 
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<223> Description of Artificial Sequence:A primer for 
amplifying human FLT3/ITD genes. 

<400> 10 

catgatatct cgagccaatc caaag 25 
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